HE RESULTS presented in the first paper of this series confirm the observations of others that acute hypoxia frequently raises the pulmonary arterial pressure in normal man. This pressor effect cannot be solely attributed to an augmented cardiac output, nor can it be ascribed to an elevated left atrial pressure. It seems, therefore, to arise from a change in the dimensions of some portion or portions of the pulmonary vascular bed.
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Whether this change involves an alteration in the pulmonary blood volume has not been settled, since experiments in man and in animals have yielded conflicting results.1-8 The present study was designed to investigate the relation between volume and pressure by using two dissimilar methods. The first entailed measuring the central blood volume before and during hypoxia; the second involved recording the change in the relative weights of the two ends of the body when hypoxia was induced.
Methods

Measurement of Central Blood Volume
The central blood volume was measured by using the dye-dilution method of Hamilton.9 For this purpose, a no.-8 cardiac catheter was advanced until its tip lay in the main pulmonary artery and a Cournand needle was inserted into the right brachial artery. The patient was then allowed to rest for 15 oxygen through a mouthpiece for 20 minutes while a continuous tracing of the kymograph pen was recorded and a sample of arterial blood was collected. At the end of this period, the 21 per cent oxygen mixture was replaced by one containing 12 per cent oxygen. The tracing was again recorded and, after 20 minutes of hypoxia, another sample of arterial blood was drawn. In the majority of the subjects the hypoxic period was followed by a second control period. A typical tracing is reproduced in figure 2A . Subjects All subjects were either normal laboratory workers or convalescent patients without cardiac or pulmonary disease. Each had fasted for 12 hours before the study. None received premedication.
Results
Subjects in Whom Two Measurements of Central Blood Volume Were Made While They Breathed Ambient Air
The studies in these 8 patients were designed to test the reproducibility of the meas- The changes in volume are depicted graphically in figure 3 . Each bar represents a single patient. The length of the bar represents the percentage change in volume calculated as the difference between the ambient air and hypoxic values divided by the ambient air value. In only 2 patients (J.O'C. and J.H.) did the percentage change exceed the limits calculated for all 8 chainge in the central blood volume, hypoxia exhibited its usual pressor effect on the pulmnonary arterial pressure. Thus, the average vTalue during the control period was 13.7 miiti. Hg and during the period of hypoxia it rose to 18.7 mm. Hg. This difference would have arisen by chance less frequently than 1 in 100 times (p. < .01).
Patients Studied on the Teeter-Board
None of the 9 patients studied on the teeter-board demonstrated any change in the position of the center of gravity during hypoxia, despite the fact that arterial saturations as low as 62 per cent were induced. A typical record is shown in figure 2A , anid is contrasted with a tracing recorded during an infusion of norepinephrine ( fig. 2B ). In the latter instance, the center of gravity shifted toward the head-end of the body.
Discussion
In the studies reported in the preceding paper, the cardiac output was measured by the Fick principle and the importance of the steady-state was emphasized. In the present studies, the cardiac output was measured by the dilution principle and safeguards of the samne sort were applied. The most frequent difficulty was imposed by an unstable densitometer baselinie during the hypoxic period. This unsteadiness was caused by variations in the oxygen saturation of the blood in the systemic arteries, and in 12 patients the fluctuations were so large that the data were discarded. In the patients included in this report, baselines recorded over a period of 20 seconds showed variations that were less than 5 per cent of the maximum height of the curve.
The central blood volume as measured in these studies included not only the blood in Circulation, Volume XXII, August 1960 218 .0a the pulmonary vessels, but that contained in the chambers of the left heart and that segment of the aorta and its branches that lay at points temporally equidistant from the aortic valve. In keeping with the observations of Doyle, Wilson, and Warren,5 our results indicated that hypoxia did not alter this volume of blood.
Furthermore, no shift in the center of gravity could be demonstrated when hypoxia was induced in patients lying on the teeter-board. These results confirm and extend earlier observations from this laboratory'5 and agree with those published by Honig and Tenney.8 According to the calibration, the teeter-board would have disclosed a change in the pulmonary blood volume of 50 ml. or less, if the blood moved through a distance of 10 cm. along the length of the body. These observations support the measurements of the central blood volume in indicating that the volume of blood in the thorax does not change appreciably during hypoxia.
Summary
Two different methods were used to study the effect of acute hypoxia on the volume of blood in the thorax. The first method entailed estimating the central blood volume by the Stewart-Hamilton dye-dilution technic; the second involved the use of a teeter-board. The 2 methods gave comparable results. Both indicated that the volume of blood in the thorax is not appreciably altered by hypoxia.
Summario in Interlingua
Duo differente methodos esseva usate pro studiar le effecto de hypoxia acute super le volumine del sanguine in le thorace. Le prime del duo methodos consisteva in estimar le volumine de sanguine central per medio del technica a dilution de colorante secundo Stewart-Hamilton; le secunde utilisava un planca basculante. Le resultatos obtenite per le duo methodos esseva comparabile. Ambes indicava que le volumine de sanguine in le thorace non es alterate appreciabilemente per le effectos de hypoxia.
